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(57) Abstract: A method of producing a laser-processed product 
uses a sheet, as an adhesive sheet (2) for laser processing, on the 
base material of which at least an adhesive agent layer is provided 
and having a predetermined physical property. The method in- 
cludes a step of bonding the adhesive sheet (2) to the laser- light 
exit surface side of an object (1) to be processed with the adhe- 
3 sive agent layer in between, a step of processing the object (1) by 
irradiating to it a laser beam (6) having irradiation intensity that 
is greater than a threshold value at which the object (1) has abra- 
sion and is not more than twice the irradiation intensity at which a 
through-hole is formed in the object (1), and a step of separating 
the adhesive sheet (2) from the object (1) processed. The method 
effectively suppresses contamination on the surface of an object 
to be processed caused by a resolvent, enabling a laser-processed 
product to be easily produced with enhanced production efficiency. 
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i^m(Dit= (u—^—j}\ijim'^m->~hF(DiAim / iwmLmo^icm (5) 

■f-S i:. h FO*PXtt^:|fef)PX/^ J; ?) 'fojST^*^ ^himmcfi:^f^hmm^^^o J; 
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wo 2004/096483 PCT/JP2004/005554 

iBcD^3iw;e)S 5 0 %&.±xh^t. ^m-y—hGi^mujimx 'o hunjim^m^^ t ^^-to ^ 

©^c^i^^t5^«;KMHt-2)^t>oa^e^-J:^9*^x^®^?^^t-5tv^5 5.1®*sfe5„ ^fc. m 

4 C(Mm/pul se) / (J/cm^)] OT-efeS J: 5 Jfe^aS^J^^W^^-t-^o 
/pulse) !f-(0:3^^/V=¥'-:7/Vcn:/;^ (j/cm^) -etJofefjt-CfeSo 

y-r 5 ^1 1 i)^x^. mt'^^Amu<D^m^ ^ ?>m\iT.mmm<Dmm^^±ir^ ^ t 

22 



wo 2004/096483 PCT/JP2004/005554 

yai9^^:/-:h7i5?ix"h, jj^y^^v^, ^Xy :!Ky-r5P\ (^i5^) Ti^^y^v^sK 

20 ^V'^^^y =t— /v/^if<75JKy T/v=3^Vi/i/y 3>'^=fJiH, :s:t;^jKy ai^w, 

/}<y ^'pt t°i/>-, ^y /Ky tf::^/VT/v=i— /K )sKy ;^9^/V'^>'7^>-:^eH'<Z)7Ky :^ix:7 

-CH2 -) 32:f4^— T^/V;^-^ (-0-) ^Cj;t9±I^JC3l|gUTVNS^^fclf*, T^^/V^^^rc^ 
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wo 2004/096483 PCT/JP2004/005554 

15 »xt)<^^if^ -easf^T-cDiiiiii, iHiit5i5fci'<75^x@ici*5tt5aifm^f^^'i4^a''^*3^^v>^ffl 

Xm'KWSl r dS-e^ ^„ a^f4. 5 0 0 M ra.Wr. ^^U<f43~300ju rti@|£ 

25 5 0 %SX±mj--^ V<. 8 5 % WJd^iS j; t) ifef * bV \ 

m^tifc'iia^^mif^^^tii^X^^o Tj5'y/vm3|*«^!li: U-Cf*. (^iJ^) T^y/i^^T/v 
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wo 2004/096483 PCT/JP2004/005554 

tufa V ^T^^T/T^^/l-:3L:;^y=-jutlt. T^V/>m=^:^T/^&Xfy-^fcl-iyi^ 

2-fc Kn^i^r/nfcVK' (p^iJ') TiJ' y/V^4-t Kndr-:x:/9^/V^ (^i?) T^y/V^6-t 
a dri^T^-^/K (p« jJ') y 1 2 - 1 \?xi^%/y y ( 4 - li Kn df^i^^ 5^/1^-^ 

20 •:^:7^5' i^v:^/V4N>'^®$n^:^/i'*>-^S-#^^y-^— ^ 2 — t Kn^Sri/m-j^/i/r^J' y n^/vjfc;^ 

^j?) TiJ^yi/— (55Ky) ai^W'^^^y 3— (^i?) rj^yi/— (^Ky) iT'nifi^v 
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wo 2004/096483 PCT/JP2004/005554 

10 5-^Ji^^"e#So 

::^-2-^9^/^:r^l:°;rr5-:^^'^^t^ 2, 2' -Tyifx-2, 4-i^^^/w<i-'C3c:: > y/v, 
2, 2' -Ty^if;^-N, N' -v'j?<^w>'-Y y:7'9^/vT5: v?>-^:^, 2, 2' -Ty^tf:^'i' y:7' 

g=■C2:::l^y/^^ 2, 2' -Ty'tr;=«i— 2-^^7V— N- (2- t: Kn^r-v^rc^/v) :7'n t:°;^i/T 
K^^^i-S^i:dSt?#5o *fci. Ji|B«^ia^^iJ^2«S-^_h#^UT^^ffii-Sri:^5Prti-efe 
20 So 

SJS??fi^{*jl^ 5 0-8 5 °CM. S;^;H#^^f± 1 ~ 8 B#raM t ^fh^o *fc. mri2^5tftc^5^£ 
25 U < , T y /V^jK y CDifcspj>|,^^4{:i^ U < « 3 0 7jSX±. Mi-^* b < 4 0 

~3 0 o:s"@A-efo5o 
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wo 2004/096483 PCT/JP2004/005554 

=^V— UXf4. i^i^jJ'^' ; (p^i^^) T^y 1/— b;^y rfV-, by^^^n— 

15 yO'hV (^^) Ti>'y V— ^. 7V;^i5r>'Xh9 C^^') T^y l^— 

ly-^ra::.]) P^V h—/l^Th9 ^) y i^-^^'iJ'aiy y /V^y I: Kn df-v^^^-^ 

(p^iS^) TiJ^yi^— >?^^^:?3iy^y /^^dri^ (?>.^) r^f yt— i, 4-:/9=-v:/ 

20 T ^ y t #ffiT/V =3 —7V t <D3i ;^ ■7^/Hh;#; ; 2 - it" n .^^^/V— 3 — •:fT :=-J\'%^T ^ h . h 

Kndr->'-2-:7"c!fcf/i') 'i^ b^^-^a — t Kn^-:y— a, a ^/VT-fe h :7rcy :^ Y'^l/T 
•feh:73iy;x>^ 2, 2--:^p< h^v— 2f-:73i=./U'T-fe b:73iy ^•^ 2, 2-i^:3^ h^t^T-fe h 
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wo 2004/096483 PCT/JP2004/005554 

t:VV^;^=3s^i?-:/y>--^2, 4-i^j^nn^;^df.^^^'y:/, 2, 4 -i?r^9^/^^;tdf•i^:/y ^^-^2, 
4-i^^y^ptVv^;^-^f->'y V03!^Pt9^^=a^i^>'y^^^>ft;'a'^^, ^oflfe. :^>'^t— =3ry 

0 om»fl3lc:*i-bT. 0. 1~1 0«*|f|5@S-efeSii:dS^*U<. $ blc^J* U< f:iO. 5~ 

(yi?) y/v^:2Ky-^-©fcW^^*«3 o:s-Ui_h-efe5iiW*u<^ § 
fe}c:^?*u< «4 o:5"~3 0 o;5-efe5o 

o 5~3 0 0MmmSs ^*b<«l 0~1 0 O/iinSS, $ ^>fc^i^ L< «2 0~6 0 

*fcfA#^lJ;I©^*;t;^^^ 2 0 N/ 2 0 mm 'ik'V. 0. 001~10N/20 mm. #fc 
0. 0 l~8N/2 Omm^W^UVNo S U S 3 0 4 ^^"5^^ (1^— 
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wo 2004/096483 PCT/JP2004/005554 

^^li5^l5^ih^#;elS^t§;^^TV^-C^> j;v\ ir/-?w— i?<^ii:^f:i. ii^l 0~2 0 0 m. 
b<«2 5 — 1 0 0 /imgftT?fe5o 

10 ^(c:. ;^^asPJ<^ml©ll^fe<^?i^Mfc#•5^---r-^)Dx^^,<z?]K^;^^(cov^-Cs mi-m4^0m 

15 t^ffi#J^^m*SIJjS*^^^UT^,&*^x-^^|^^3^^-B:SX@i, ttr^^PXi^fc, ^^pXi^;eiST 
— h^;!jpxm<^tuiB^pxi^;0^fciiJ«|-f-Sxaitr-^l:po ^.fe*^:^- h bX{*. fulES^-i/- 

5l5<2^^©5^felc J; D fir 5 - ^ 5o lA ^ -a-t>-ar{*. |fet3PX#)<^;!3PX^ffi «^>sj-tiJ<^ffiic*^* 

t&lBfe!)PXi^^;!)PX-r5xm«. if— ^fe^ffiv^-cWlX^fe^T:/^'— -^a j; «3 if— 
;t)PX^^T5X^-eS>5o ;2is:xm-eH:. MIEV— if-3fei ur, ^©^«>5S^^^|gicfe5'J><Dtr^ffl 
25 -r60;5W*UVN„ »x:/P^r;^^^ftb?'^v^^'^t;#^T^^l/— >3:/:^5li^^H-i-l/— 
1f-^^^ffii-So^Sj;^30*Uv^e 2 0 uaisiT(Dm^^m\^M%\^x. mmm<DMJL.i)^ 

-^mts: if— ^^ffiv^5 ^ i ^s— jg^f ^ bv\ ^:co^?5; i — if— ^Sr>rav>5 i:. w-if— ;!)PX^ 

i^tc, luiBi^-if— W3\iT.m^T^i^—i^3>'^3\^m:iirmi$.(Dmiiim&£j.±x-ih<^x 
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wo 2004/096483 PCT/JP2004/005554 

W<^. WIBco^f^t— ^i: bX«. 4 0 0 nm£>(,TO^«lt}ifcJ;5T:/V— :X3 
fS:-h<Dm3--^V\i\ M.i^ma'is m:k.^KxF::^^-y'^U—^— (|SM&;R2 4 8 nm). XeC 
5 1 o^drtx-^l^— if— (IHSOSnm). YAGW— if— <75^3ii5^^ (1113 5 5 nm) ^U<W:0 
4*fS?& (1112 6 6 nm). *fcf±YLF (-T y b y !> A • y • :7 j/'fbife) ^b<{*YVO 

4 i^yhV^J^^' ^^'r-:^^J>.mm #©®#:i/-if-<7)^31*M^^U< (4m4«il§^/ce^<^4 
0 Gnm^TC^M^fee^ltoW— if«-5fc^SM^T't:§o *fc:> 4 0 0 nm^®;t55&;S«^ l^— if 

10 a ^-ic j; t) 2 0 M mJiiTfiOi|'IcD-gDif*0X;^S Hrt|-^^fe 7 5 0 n m~ 8 0 0 n m#3fi©^i5^ 

>'f-:7r'i'-^i^^lP'-^"e-'-^/^^i|'i;S^ i e-^# (o. ooooooooi#) siT<Du^f^^ 

i^a^ Y AG I^— if— (^K^is:^ i^^-- 1. 0 6/xm) J^/vt'— i^w-^f^ : 6 9 4nm) ^ 

(D I/— if — ^tr-^ffi Ufc:^. ^iT.^^^UT^>. If— A#{i5 0 Minm^^^-trLd^^S^^^S-^^ 
15 ^fs:\f\ Ud^U. :*:^JfeOi#^©^fc^^^OU'-if— 3te^tr^Uf::^fcH:, ^fefcif- 

. y 5 V^^)PX;&:iroD?1^»Xt?&5„ ■g0®fAPX{O;^-a•^±^ |g|l:J3j;-0?|ll2t^-f-^{;iUT 

20 ff^o *^«z)?l^l^{C'^5^px#^o^»f^)PXt-ov^•r^5^i-^:fe^e)(75tElll&lllT'fe^o HI 

2 :2K«©MM5§]»f*PX^^i-®f®lll^^fo5o 
mi *5 J;tJ?|l| 2 ic^-tmuHPf^ 3 »X^ 1 RXfUf^m-y— h 2 ©^Jl#:-e& 60 S^iX- h 

2 ft. ^ 2 b ±ic!^mMm 2 a j&sfgft htift.m^x^?>. mujim 1 t^m^^— h2t<D§^'o^ 

25 3 ^S^*:^7"— s^4<D^*^K5_h}:i|a^bTfT5o Ff^<^ i^— if J: "9 tB:^ 1-— if — 
^fee^v^-XlJi-c^^U. ItotJPX^JbfcW-rSo MMi;*lc:. v-if— Mlt{S:«^M^<^^JPX7 
-r:^-hle:?&o-c^t&$-Br. -gJif^xSr^f 5 o -gJUf^JPXf*. ;^f/w^/;^!^r^:/*fc{*x-Y;=^7"-^^ 
;^ ^i- ^^ffiv^fc w-if-Apx^^. p( -i:^^^:^^ i/-if-ipx^<^<^<z) v-if- 
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wo 2004/096483 PCT/JP2004/005554 

t'-A^ (Mm) >2X (l/>-lf-^#«l3^A (/im/sec) /l^-lP>-<^iijt3 MLj^^Sifc 
(Hz)) 

?Lfe(tAPX®:^f4. |ll3lC^-f1t{-L-r=fT5o ll|3». *^Jfe<D?l^^}C#SifcE)PX#»©?Lfett 

iPXfcovNTf^e^i-Sfcfeottlii&lli-efcSo ?LfeMx«. :^f/w^/;5?-^^:/-*fef*x-Y:^7"— 
mm^^-y— h ^»ij«li-sx@tt. Apx^<d^px#j (I21 2 *3 jct^m 3 if— ApXo«p 9 

20 ) i!>>h^^-:y—h^mmt^iMx:h^o mm(D:^'^tvxi-±m^m^^ti-r. nM^^<D-^m^ 

25 . ^mM(Dmm\^!t^\^xmMmmM\^i:'o'^m^m^mih^^'^mi^i&T^^^o mmmMK 

^fc. ^^#:!>3^/^(O•g0if^)PX {.^yf^^yifMl^ <^»-^«s IEI4(Dj!^^<^^#:I^73^^^ (^PX 
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wo 2004/096483 PCT/JP2004/005554 

m\/^x\f-/^Tyf'r^:)o^. ^v^«, #M 2001-11886 2-^<s^#jc:^$n5:;^^5^^^^<2f 

10 ^(Dio'ikxm^ (D^MW-^ V -f-^ ^v-^Tv^ LT[HlI|Xt-S ^1 h 1)^X^ 5o 

^%m(D'Bm\^-mi^X. i^-1f-;!jpx;iSBr|gj^c:^pXi^t b-C«. ttilBV—if— 3fe{^J:5T 
:?'v-iX3>'}c:j;9 l^--1^'--APX-e#S^3<^-e&n{^#(^:RS^^tb?fev^o M^f^^ h^t^^ 

SV^f^S^J^^S+^s MEMS (Micro Electro Mechanical System) ^W^'^'^V ^—''^^ 

15 m-fim^mfhM. b^^j^i: uTf*. M;tr^^ ^y^r ^ k^w^ ^Ky^^^xv^ 

•^tT.bi^W^jS^WPX. ^Si)PX^l;:j;«9M^feSV>{*3te^6*i«tg^gr# 
(02<D^Jfeo?]^M) 
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wo 2004/096483 PCT/JP2004/005554 

10 majim^^^mmm-^^'bf^^^'^. :^mMmm.i^^.^'^mi^- hA' -^^355 nm(Dm<^M: 
1,^x2 0 cm- ^^^(Dmyt^m^^'tt^. m^m^^-hA' i^mwumi^^i^mujim^^-t 

o 

^fc. tufB^3fe#^f4^ 1 0 0 cin-iJi;^T-t?&5Ci:^sj:!5^^U<. 5 0 c m-^^TTrfeS 

3^6^iX- h B ' HfflB^,&^i>— h B i: tbg? UT. ®|lf^;iS 1.53 OT-efe5;^;as^^£5o 

^^^i-it. ^*ife*ix-hB' f±^PX#» J: t) ^>ii*pxtt^^i-o :^MmM^fcov^-c 
25 «®tf^cDaiJ^^ss||^-fe5:^s^ fi^*-^— b B ' (D-mih UTiSJlf^^s 1 . 53 ii^T(^t5<^^M 
Uf^l:^'a-}^^ h B ' Ifi^mm^Vf^ «5 ^>»Xt^S:^i- i V ^ 5 "^MJimh^fz. i t J: 5 

o v—hB' c^a^f^fi. 1. 5£>tTOJ;?)0*L<. 1. 4 5OT:5Sii#{=:^f^ bV\ 
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wo 2004/096483 PCT/JP2004/005554 

• ^^aW^^^cCSr i;fcJ;5i#x&,tb5o apt.. ±m^m(Di3^. r-^^yv=¥— ^axi- 

15 ^S#(cl^f^UV\ 

ttnEt^JSmWicfi^^M^^^tbSo J: !9 Aft:^^^:f4^ sus, IH, T/V5. tyyn 

y. =^9y. ^-y-ir/u. ^iy^^:p^Ty. yji-=^=-Tfj: if-AWif 

hD' {4. tfflB5|f,&*->— hDi:M:«SU-C. §1583^^:65 1 0 OMP a7|5iS-x?fe5;^^W.c 

20 So 

V^-C 1 0 OMP a7|5«®e[§5§fi^^^-ti#. hD' f4»X#JJ; ?) ^H^lPX-ti^^f 

o 

i^m^y-hE') 

mo mJ:-Xfe5;^^s^;^e5o 
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wo 2004/096483 PCT/JP2004/005554 

8 0 0 k J /m o 1 s}.±^^-rt m^m->— h e ' i^mujim^ t) hwmn^^^iro 

^M'MUPri-i. ^8 0 O k J /mo 1 ^m(Dm.^-^^^-/^^—^^L: ^^-^3i;tW=¥— C9J;t:tr 1 

:i^-e. tulBi^^-^^^^>=¥-«. 1 0 0 0 k J/mo m_bt?fe6^1^;dSj;t3^^U<. 12 
5 0 0 k J/mo 1 &.±X-h^^til)m\m-M UV\ ic: j;S?^-^©f]ir:iS-^Cll< j^^S 

mm'^m^mKit.m^h^^ti^^o J::^MW^ma-i. sus, in, r/v^. -:^y=' 
y:^&m. t^K^yi^mUs ^mMR. ^mi^\^—^-m<Dmi/th?>^^-i^tftm^mm. mems 

(Micro Electro Mechanical System) ^^i^^-<y^—Z^^-^^M^Xt^o tulBUKSS® i: 

20 A' ~E' l^oV>TMIB^l<^«O?]^B{31*§-lt5M3t:^^t|ll^}-UT^f5ii:;0S-ei:5o 

25 immm i ] 

OT<^^»M#f4> tfnafA#^x— hA*5J;tJ«A' {c:^jSi-5o 
(^MM 1 - 1 ) 
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wo 2004/096483 PCT/JP2004/005554 

— hjcov^-c. ^^^mf\- iu^mi^mn u34io ) {c^dsss nm<Dm^m^mi^i.mtft 

2-t Kci=ariyT^ y 1^— hi. T^J' y/V^t ^Mi:b6 0/4 0/4/1 -tf^fi-^^iirT 
5 JfcST:?' y/V^Ji^y^- (#[¥:^^»i^8 O:^) lOOaft^fc. ^fi'g-lt'fb-a-i^t L-Ci^-<^^ 

p^^/V-^i?— /V (A )\'-»^=^T ^^1) ^5M§|5. xKy-f yiXT;^— Mb-^fe rnn;^. 

y/V^JiKy-^— SrTHFlcO. 1 w t %-C*^j|?$-*-C. GPC >3 ^'jJ' n-^' hiJ^ 

7:7 ^'—) *^V^-C?J^y;^9^Wi^m^fcJ;t)^¥:^:9-^^fi:^Sy^Ufv:o iiJ^^#H:> GPC^B: 

:S:y— hlc-8 12ogpc. : :#:y— (gmhhr-h) + (gmhhr-h 

) + (G2 0 0 OHHR). 0. 8 m 1 /m i n. ^ft^ : 0 . 1 w t ?i Aft : 1 0 0 ju 

15 1 , : 4 0°a ^Sl^ : THF UfCo 

mc. »Xi^^; U-C^ffi-r^JKy (ff^^l O O Atm) <^S^3feAtrS!l^bS^^#i5:Sr^ 

fe^ci:^54 8 cm-i-efeo^Co h/4<y ;=^9^I/>^<D®:3fe#^<Dj;bf*0 . 8 5-efeofc: 

o 

3 0 kHzCDYAGW— ©^SiftfS^ (3 5 5nm) ^ f 0 V-^-XfJiJ; 19 ^y ;=!.^V'>'^M{i^ 
2 5 ;um#}c:^^UX. :^/w^y:^dr^'^-lc:j; y"— ^^2 Omm/#(^3i&g-e^=3e-t>'U 

25 „ ^<Z5m> JKy;=^^i^i^^>6)3^i*^^-h^i'JilUrS*e^-Mfi!9'^t?iir® (i/-1f-|±lMM) 
(J:b!l^^!l 1 - 1 ) 

■mm.n 1-1 i-i^v^Xf*. 3f£*^x- b ^155 i < i^-if-;!jpx UfcJ^Jl^fi. tfflS^^RI l 
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wo 2004/096483 PCT/JP2004/005554 

imtmi-2) 

mM-mm±\.x\^f^o ^h\z., ^m^^-h-%:mmi.xv'—^-mM'^m(ommumm^mMi.f^h 

mmmi-2) 

:^Mmm 1-2 KM^^xi-i. ^^m-:y- h(Dmtt i^x^^u>'wm\f=-jT^^m^m>^ti^-^^ 

15 /UJ>. 10 0 urn) »Xi^i UT-iXy a :/>j7rn^N (J? $ 1 0 0 m) Ufc 

mMwn-3) 

:^mMm 1-3 ^;:i«■v^T{*. h (omut u-cjK y :7°n t° y i;?:n:/^ jk y 

— d^feJ&^:7^'/l'3. (JSR (I*) ]K^-r':J-P>'HSBR. J?:$10 0jum) ^fflV^fcJJ^^f*. Iff 

|B»M 1 - 1 t nm\C UT ^IBX^^fro fco r i H S B RmU<D^^^i^— h (Dm^^ 

25 m-i 1 5 c m- 1 XhotCo 
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wo 2004/096483 PCT/JP2004/005554 

mmm 21 
(mmm2-i) 

f^^r^ (i5:¥:^:$>^*^8 o:s^) i o ofi»§i5}c. %m^m\:^^mh u-ci^^-o- 

10 i5^3iy y f/v^/ Kndf-^-^^i?T^ y hSr 9 OfiitP. ^fi-a-PS^^J^ UT'^^^i^/Vi^ 
/V ('</V;^f=3r=.T6 5 1) 5r 5***35. xKy-fyi^T^— h'fb-a-^) (^^fe^ Tan;^ 

i^a. -a-^bfcT^y/i-^:!Ky-^-<D^^:^^^»{mT(^;^ife^^MUfc„ bp*,. ^^Ufc 

15 ^) Tj^ y/V^3^y-^— ^THFIJIO. 1 w t GPC (^/V/^°— i^g i/iJ' 

bj?'9:7^>-) ^^VNT;!Ky;^9=-w>'l^#}c:j;t)mTO^^^4SraO^Ufco SO^^m*. GP 
c^ff::S:y— hlc-8 12ogpc. t!=7J>^--^y—^. (gmhhr-h) + (gmh 

HR-H) + (G2 0 0 OHHR). : 0. 8ml /m i n. = 0. 1 w t ?iA* : 

1 0 0 1 . tl'yJ>MA •■ 4 0°C. : THF h UfCo 

20 m^. wmimh \.xm.m"^-^3 5 k (j?^ 1 2 5 ^ m) o®^^sr?ii^Lfc ^ 5 1 . e 

25 kHzOYAGW— if— <D||3iSIS^ (3 5 5 nm) f 0 P'i^'XtC J; i9 /K y 2 5 
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wo 2004/096483 PCT/JP2004/005554 

{i^hmm 2 - 1 ) 

*M:|fe^!l 2-1 }^:^!^V^-C{±^ '^m^y— h SrlAS r J'cC < i^—if-;!JPX Lfci^>t^}4. Mia»#!1 2 

iitmi2-2) 

^ 1 0 0 m) ^mm vtzum-i. mmm^m 2-1 1 mmi^ vx u—^—Mnt^nofco 

(^3feM2-2) 

1 0 0 ^ m) ^m.m ^PXJ^i; LTixy n (J?$ 7 5 /z m) ^-^^ Ufcfi^:^}*. 

tfrlB^ifeM 2 - 1 mWi^ L-nfeftpXi^o iP— iPX tr=ff o fco w -C\ y tf cn/i^T/v^ — /V 

e;T(^=§-»M^f*^ tulBIA#-:x— hc*5j;tJ?c' {e:*fiS:-rSo 

25 3 - 1 ) 

J?$^U 0 OMmOJKy^i5^i?^i/:7^/VA (^#) _h(c, ^:J1>0iJ:j;5^'fb;5SBr||;^£Ti5' y/v 
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wo 2004/096483 PCT/JP2004/005554 

i^s #^ufcTi5^ y/v^2Ky-^-<^mw^^^*f*mT®;^^-e^i!l^Lfco ipt,. ^^bfc 

^) y/V^4<y trTHFl^lO. 1 w t %-^^^$-1irT> GPC ^a:— jxg >'tJ' 

n-^hj/9:7^— ) %ffiVNT^y^9^w>-m^};iJ;«9^5p:^:$H=-*^$!lfeU;fco Mfe^#f*^ GP 

10 CmU-My^M. HLC-8120GPC. :^ 9 J>^ ■ My ^M. (GMHHR-H) + (GMHHR 
-H) + (G2 0 0 0HHR). : 0. 8 m 1 /m i MM - 0. 1 w t ^A* : 100 
M 1 . :^9J^mA 4 or. : THF i LfCo 

Mxi^irb-c^ffl-fs^Ky i^^u-ijr^. (;?:^ioojuin) o^ig^afeu^tr^i. 2 

15 5 0. 

3 0 kHzcDYAGW— <D^31«ii^S (3 5 5nm) ^ f 0 WXl^ J; jKy 1x^5? ^-^ffitc 
20 2 5 //m^tc^^U-C> ;?f/w^y J; 0 l^— if— ^?r2 Omm/#®3t^-t?^=3f-=r:/b 

o ^®#> :^y >i7i^^>';e)^fef,fe*iy-h^iiJilbT3fA*v— Mi?)^tJ*S (i^-if-ttJItffi) © 

Apx?LMW^m^u^iw5. ^mm-mm^titi:i!)^^ito ^mi^-h-imm^fi^£^^<DX\ m. 

25 (J:bt^M 3 - 1 ) 

7^Jtt!e^!l 3-1 fci^V ^r tt. h ^IfiS ^hti:< V—^-M-Ji Lfc£i^{4. MIB^iSM 3 



wo 2004/096483 PCT/JP2004/005554 

(imm3-2) 

3-2 tcM-V^T«. fife^v'" b (D^Ut UT^ y 5: K 1 2 5 m m) Ufc 
(^JiM3-2) 

/VJ>, (J¥§ 100 urn) tr^ffl WXi^t UXixy n ix^^n^^N 7 5 m m) l^fcU 

/cm^ 2. 3 5 g/cm^-efeofc Mt-^ te(Oi:b^*i?)fci^^0. 3 SXh-otio 
15 v«-if-;!?PX^. «;!jpx«^^3J;T^3|f,&«v'-h^&«^i-5i:. fife^i^- hf4^»f$ttT. »Xi^ 



[»W4] 

20 2^To^SliiM^{4. tffl3*fe*i/— bD*;j;OT' mj^^-T^o 
(^JfeM4-l) 

y7^m3^6*^|J<D^§^mi. 5$fe<^a>3{c:Mufcc sp•^^ TiJ'y/vm:?'^/^^, T^'y/wmj^5=- 

25 yVi;. 2 -t Kndrv/T^ y W—bts Tj^ y/Vl?i^fi*J;t:6 5/3 5/4/1 -^-^fi-^^-frT 

j:y ;^ y h/v^/ 1 Ka^^'^:/i5?rj5' y V— h 9 osftlfis. ^m^m^lt \^x^yi^^i--y 
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i?) y/V^JKy ^THFtCO. 1 w t %-e^j|?$-^T. GPC (y/WN°— $31— ixa^'iJ' 

5 CmU-My—M. HLC-8 12 0GPC. :fy9M>:My—M. (GMHHR-H) + (GMHHR 
-H) + (G 2 0 0 0 HHR). MM ■ 0 . 8ml /m i n. • 0 . 1 w t %. : 1 0 0 

U 1 . :^vJ>.mM : 4 0°C. ^« : THF t UfCo 

^{C, ^<Dmm->—h\^<:>\/^X. T^^-i^ni^ (,^^;^- h :7 AGS5 0-D) S^.ffiV^rel 
dmm^mmVfCo ^(D'^m^ ?l5S3Sm2 IMP a-t?fcofCo i^. l|IJ^*#«TlB(Daf9-efe5 
10 o fiPfe. : lOmm. K: 5 0mm/s. y r^fi^H : lOOmmi^bfCo 

Ufco ^ofem. §l3i3iS«4 4MP a-efeofco $fefc> 5l3i5SS<^i:k&^fefc t ^5 0 . -4 8 

3 0 kH z ©YAGl/— ©^Si^ll?^ (3 5 5 nm) ^ f 0 l/i/XlJl j; D :^°y ;^9=-W>'*BtC 
2 5 jum#Jc^^UT> ;«f/w^y;:?.dr^-^-fcj;«9 1f— 2 Omni/#®3g^-e^=3r-Yi/U 

-c-^ifufco :i<Dt^. ^mi^—}^it.^m^fi-r. wmjim<D^-^^mm^tix\,^?>:Ltt:^i.f!:. 

(M:i^M4-l) 

:*:J:b^M 4-1 ^X f*. f h *M S r jfc < v-f*— ;!jpx UfcJJi^^f*. ttf IB^JfeM 4 
(itKM4-2) 

*J:b|^'^j4 - 2 }C^*■V^•rtt^ fi&#-jX— h t VX:^]) ^^^l^l^T 1^-7^ V— h (ff $ 1 0 0 m. 
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i-e. P ET(D^m^1^m-i 2 2 OMP a "0 . fi&*->— h/»XJ^©5l?S5ii^(Di:b(i 5 "Cfoo 

mmmA-2) 

10 /WJ^ (ff^ 5 0 m) ^m.^ ^QXi^i UTv^y n ^'t^^^N 1 0 0 m) ^^ffi UfcJii 

mdMmmA-ibmmKvxwmLm(D\^--^-M-x.^n^fc.o ^rT% ^^^^v^^s^mf' 

(^JfeM4-3) 

k mmi^ VX I/— if-^)PX^^To fco c ^ -e. *lliiM 5 - Km ^^m-:y— N <^ § l SRSt^ W: 3 5 M 
20 Pa-t?feofCo 

V'-if-*pxm^ ifeE)PXi^*D j; v--h^ii^i- Si:. h«§]if . mujim 
25 mmmsi 

(HifeMs-i) 
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fSi^T^ y/v^xKy immi^^m^z 0:^)10 o«»gi5fc. ^m-a-mti-a-^i: u-c^^-^i/ 

5 ^^^/V^Jr^^-zV (^7V:^f^3.Tl 8 4) trSMSU. xKy-f y-SXT^— h-fl^-^Jfe (^^^ Tmn;^ 

i^. -^^bfcTri^ y/vmsf?y-^-o^5pi§^^»«:OT(^^fe-e?ii^ufco si3%. -a-^ufc (y 

iJ') TiJ' y/V^3!Ky ^THFf^O. 1 w t %-e^^?$-^T. GPC {^jV/^—^aL—^y^^y^ 
10 p-v- hrj^^^y-f-) ^«v^T*?y;^9^^'>'m»(^lJ:i9i6:TO^^^*M^UfCo GP 
CiS»:^y— HLC-8 12 0GPC. : i^lV— (GMHHR-H) + (GMHHR 

-H) + (G 2 0 0 0 HHR) . : 0.8ml /m i n . WlM. : 0 . 1 w t %. gtA* : 1 0 0 

H 1 . 9 : 4 0°C. 'Wl^ : THF t bfCo 

15 . Ip-fei^J^-a-^^/^'^f-A^MUfviir^. 1172kJ/mol "CfeofCo 

/V— ://N°9y— i^', gp-fell^^^^vl-^'— B^WffiU/ti^^. 6 9 2 k J /mo 1 T?feofcio * 

OkHz(DYAGV"— r>-0^3ii5M (3 5 5nm) ^ f 0 V'^'Xli j; ^Ky 5 2 5 

ifufco ^loi^. '^m^y-\'\-mm-^ivf^ wx^^(^^/5s•ea®f^:^^Tv^6^:i^ap,ufco ^ 

(tbtfe^il 5-1) 

^\m.m 5-1 (^:i*VN-Ctt. h ^1^5 r t /fe < 1/- if -SPX UfcjJA^tt. H&IB«fil 5 
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(.mmm5-2) 

5 :^mmm 5-2 {^;K-V ^T«> ^m-y— V <Dmt t VX-^ V^U'$fl^i!)^^fj:^-7^/UJ>, (J? $ 1 0 

0 m) L-fcU^i-i. ttm^Mm 5-1 t U-rM^JPXJ^cT? V— if — iPX^^To fco r 
i-e. Jj^y !>l/i5'^^(Di^^lt-^3^^W=¥— A^fP«UfciC5x 7 16k J /mo 1 X^otCo -^tc 
. fi^i^— >/^nXJ^(Di^^^cn^/Vdf-CDj:b^:^Je)^ 2; i 1 . 0 3 "CfeofCo 

r-*px#. »xi^*5J:t;?fi*>y>-h^«^i-6i;, fi&^i^- b«-g]if$ti/-r> Wx*^ 

:^mMm5- 3 }ci«•v^-c{4. h(Dmut i.x-^v ^^^uiymmif^/^^m-^m^h^j:^ 

15 37^-/1^^^ (jp:^ 1 0 0 /im) ^-ffiffiU »X%i UT^/y ^i^-lJ^ai/N (Ji[§10 0Min) ^^ffi 

U^£ii51>f±. tmMmm 5-1 1 mm^ UX|fc!jpx#>cD i — i?*-;!jpx^^to tco ^:zx. rc^ v-^- 
$ 1 0 0 /z m) ^fflv>fcjj;^{4. tffiB^ifeM 5 - 3 i ni^fc *nx^ff o:feo r ^^-e, 

25 ^Ky ^9^/V^>'-r>'^^fe;'£S:7^/Vi^<Di^^-g'ac;tv^=¥^AW'fiffiUfc^r5. 94 0kJ/'mo 

1 -e&ofco 

l^-iP-;tlPXm. »PXJi»:i3j;t;?*i&«V«-h^«^i-5i:. Jte^^x- hf4|0if$*i.-f ^ »X% 



wo 2004/096483 
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immm e ] 

DSC EXSTAR6 0 0 0) \^Xi:tm^M±t:z:b. 2. 3 J / g • Kl?feofCo r<Z) 

10 /V^i. 2 -t Kndrv-TiJ' y I/— hi^ T^]J/vM^M»i:b6 5/3 5/4/1 -e*a-a-^-1ir-C 
^^/V^:?— /V (-r7^:;ifdr^T6 5 1) tr5M*§[5s y V ^>T^— bil^-^J^ (l^p^n^ Trnp;^ 

^) TiJ' y/W^rJ^y-^— ^THFfcO. 1 w t %-e?§^?§-1irT^ GPC (<>*7W^— 

p-^b^'y^^--) ^ffiv^XJKy;^f=•^^/^^^^lj;t3li:^:^5^^»^^||J^Ufco GP 

C^M^^y—®. HLC-8120GPC. :^9J>' -My^Ms (GMHHR-H) + (GMHHR 
20 -H) + (G2000HHR). 0. 8ml/mi n. 0. 1 w t %. A* = 1 0 0 

M 1 . ^9J^Um ■■ 4 0°C. ■■ THF i bfCo 

m^. mvn^t uT^ffi-rs^sK y -r ^ k (i?^ i o o ^ m) <Ditmt:mMvtc t^i^i. i j 

0 kHzOYAGW— 0^3iS;TO (3 5 5nm) ^ f 0 l^iXXiJlJ; »3 xKy-T 5 K^®{J:2 5 

46 
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amme-1) 

(J*t^M6-2) 

10 :^i:h^me-2lcm^Xi'i. B^->—htVXyi^V=^^u>^Ti^:7^u—h (J¥$100/im. 
£;TP E T B&i-) UfcJJ^^rJI^f^. Bu|B«M 6 - 1 mm\^ VX T-Apx^fro fc„ ^ 

;i-e. PET(Di:k^«0. 3 6 J/g • Kl?fel?, 3K*iy-b/»Xi^OM:fi<^J:bf*0. 3 3-e 

ix-ip-ipx^. ifcE)nx#?*3 J; ^ ^iift-rs ^ y ^"^i^iyi^mm-^tixv^tcm^ 

(^MM6-2) 

20 7 0 m) ^PX^^i UTixy =t ^'tJ^ai^N (J?$ 1 0 0 m m) Sr^ffi Ufc^ 

i51~f4. MIBI^Me- 1 i:^il{curMXi)^(Di-— ;!)PX^tTofCo r^T?. rn^l^^-g^^lf 

^^/v^fi-a-ft:;^^ S :7 ^ /PA(DJ±^{± 2 . 2 J / g • K-efe t) . -:y y n t> ai^sojt^^ o . 7 

7J/g • K-^fco:^, tt:|^(Dl:t:f42. 9-X?feofc<, 

v—f^-Apxm. lte!?PX^^*3J:t;?)|f^*^x>-^:^^^^t- Si:, *.&*i/-^^4•eDW$t^■f'^ Wxnim 

(^JfeM6-3) 

:^mmm 6-3 (^i«-v^-ctt. w^y- b <Dmut u-cjk y v/>j< y -^u }^u>y-^ y 
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©tbfii. 2 7-efeofCo 

fcir6. 8 0. 0%-efeofCo *fc. f^^v^— hiCOV^-C. 3 5 5 nm{J:**'{t5^;S»^SiJ^ 

Ufc<^i5^ 7 8. i^. ^M¥©«f*> iU^Sgi bXMP S - 2 0 0 0 (A 

15 »3Kf^Ff) ^^fflx 90~800nmi: UfCo ^fc. i^>'^7^i^-r Xf^jg^f^^t § 

Kmmi.. mui^^^^xi-i.^mM^m^ '^tE'r?>mt^^. •^tmm->—hK-o\>^xi-i^mMmi!)^ 

mi^^fhxv^^iMf}^hymMm(Dm\'M^n^fc. 

2-t Kn^-SXTs^ y 1^— h^^ Ti^ y /V^i: ^Mitb 6 0/4 0/4/ 1 
20 *T?feSri5^ y/V5^JKy-^- («»TO;9-?ft^8 0;5-) 1 0 0M§|5^::^ ^teM-a^^i'fb^^i UT 

—/V /v:^^ar T 6 5 1) 5 fiigp ^IB-a- UfCo IB-^ Ufc <D 

iS5. -g-^b^T^^y/v^jKy-^— (DM*¥:^^^ft{*> UAT<^;^*-ei!j^uyto MP"ib> GPC 

m^^Wl-t. GPCmU : HLC-8 1 2 0GPC;{79i^ (TO S OHM) ^ : 0. 8ml/ 
m i n. : 1 . 0 g/ K 5iA» : 1 0 0 // K ;«79i>>mA : 4 OtJ. : THF i UfCo 

*fc. Mw;iS5 o:5"*>M<^^-^tt. (GMHhr-H) i: (GMHhr-H) t (G2 0 0 0Hhr) 
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kt:^i^VXm\f\ MvrS 0-:ff^±(Dm^ti. (G7 0 0 0Hxl) i (GMHxJ t (GMH 



m^. 16*^^- h-hiJi. ^^m^5w. m^Mvmms 0 kHz <DY AG u—^^<Dm3Mm 

m (SB 5 nm) ^ f 6 V-^-X^clJ; i? 2 5 At in=S{^^316 UTs ;!5f>'W^/ ^=3r.^-^-Jc: j; t) if— 

;^9MbM^#:3 0 kHzOYAGV— f-<©M31i;W (3 5 5nm) ^ f 6 Ul^ ^ V) ]} 
-T?;^dr-Y^UT^»fUfCo Jl<Z)i;#. h{^-SO»f ^^ff^ »X«^0^;5S^if §t^TV^5 ^1 

^^^wufco ^<D^. ^v^^h^t^h'J^m-y-h^mmvx^m-y-M&'o^ib'^m (i^-ip- 
ffiMffi) (D-gosfMa^^t^ufci::^. Hmmtum^fht£:fy><^fco '^m^^-hTimm^tifj:^^ 

15 (imm-i) 

MKH^VX^^1t:itf)t^^tifto 
(lt|feM7-2) 

if]mtm 7-2 (Cl^«•V^Tf4. K#<75M^;SS 3 5 %-efe5#C®ife'fbl^=7>:7 ^/VA (J?§ 7 0 m 

25 m) ^^mx^fc^m^. mmmmmi -itmm^\.xu—^--miL^n<^f^o ^^x\ ^^m^^- 

h®^]@ji^f±3 4. 4% (3 5 5nin) "efeofCo l^— !f— APX#, ^PXi^*5 j;tJ«f,&*i/— h 
(^Mf!l7-2) 



wo 2004/096483 PCT/JP2004/005554 

hfcoVN-C. 3 5 5 nmfcM-ttS3te^®j^«^iy^bfci:i5. 6 9. 7%-efeofc„ 

Wcri 1 3 #1) o ^ y -r- 1 0 0 fifi^tcl, y y ^xr^- h ^^»J l ( =t n h 

10 L) ^m-^MM^iJi: UTa-fc Fp^->^ (-r/V;^f=^^Tl 8 4) 3M*la5iSrSB^Ufc 

15 m^BfSonij^srji^^ufco ^fc. jKy-r? k:7^'/va 3;uni) ±\z.^ ^•^■^i^-mmmn 

Bv^t^^x^ mj:.mtvx<Dyu^-y^^^]y^v i^h&m (maum) ^wm\^f^o 

^3 0 kHzOYAGlx— if— co||3iftli& (3 5 5 nm) ^ f 0 l^^^Xfc j; (9 :7 V':Sr^:x:7"Vl.:7"y 
>' hSW®}-2 5 Mm#(;i^^U-C^ ;«f/w^y;^=3r-t':J--t^:J: 19 i^— if — 2 0 mm/^cDjg 

(J:btfeM7-3) 

J?:^;5S8 0/im<D4^yac^Wi/:7^/Vi^ (^) ±JiZ.^ ^^^Itcj^SM'fMWti/^Ti^y/i-^J^A 
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oV^X. 3 5 5 nm\cmir^^mMm^m:^L-f^t^^. 8 3. 6%T?feofCo *fc. S*^^— h 
{^oV^T. 3 5 5 nm^ciS-{t'5^]^^^S'JSUfctr5x 4 9. 6%-e&ofCo 

5 ^dfix/^i^ y/vSti: trfi*l:b7 0/3 0/1 0-e*M-^$-ar-Cjfe5T^ y/V3^;sKy (m 
*2p:^^^*l^i so:?) 10 oit*gi5ic, ytm^mt-^^ot l.Xi^^>^=>^V :^ V /V^/ t k' 

3 6 9) ^smmi^m-^Vtio JE^-^ iB^U;fc^>(D^*:^^SiJi:br(0@^3L^7Hc:^-{e:^^^ 

10 ^fc, t&|a«^J 7 - 2 i mmi^ UTf^MUfc^ i^=ar->://v:/y h^^i:3^6*i/- ht^. *A 

15 (*JfeM7-3) 

J?^;a5 8 0 Azm(DxKyni^i/^^;«i^55?fe5:7^/VA (^) Ti5^ y 

. ^j^L. J?^ 5 Mm (753|fi*^JJl^^^bT*,fe*v'— h^#fCo ^ (DS#t^loV^T. 3 5 5 nm 

8 5. 5%-e&ofCo ^^^:oV^-C. 3 5 5n 

m}Ci^tt§^M¥tr?l!|Jtbfctr^. 8 4. 

y /v^sK y (MMm^^=f-mm i o o.j?) i o oMSfpfc, :^'^^%^wm^\ h 9 y kg 

25 -C> Ti^ y/V^fife^^JCD^^MMUfcio 

MXi^tbTlBm (J¥^18Mm) SrmU r<^«i^<^-;^OWi:*6*v'- h t 

o ¥:^t±};t/5W. M«33gUjSI«3 0 kHz<^)YAGU'— if— ©^3]«W (3 5 5nm 

51 
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) ^ f 0 ixvXtcJ; I9^fg*®fc2 5 /tni@}c^^U-Cs ^^^-T-KX >9 l^— f*— ^Sr 

^7^— e^_hl::«SU 21Z:^[±J;^J5W. iib«35gUM^ifc3 O kH z oyagi^— o^si^m^S ( 
3 5 5 nm) ^ f 0 Uly:^iZ.^V):^]) ^ ^ FmmK2 0 tim.mi^M%l^X. 

. ^nXi^;iS±{BI ^m\^ \.XWm Ufco ^ 5 W. # t) 3g Uja^Sm 3 0 k H z 

YAGW— if— <Z503iSi)S^ (3 5 5nm) ^ f 0 l^^X}^ J; P $ K*WiC 2 0 m m#}31* 

20 ?L&tt7t*f*^ 3 0 OTL/^-efeofCo •^<^#. Mffilil6«9*«:&^^>*,fe^i/-h^SiJf|bTf,&*xX 

(J:bg^M7-4) 

25 -4 ilRl^iCUTMXJ^CDJ&PXtrfTofCo MSIIili?)**^ (»XW <D — ffiMffi'filJf^^ 
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(mm? -5) 

mmmmm 7-4t mm<D^WKx — ^px^^ro tct^^. wffi« <? st^^tt-e 

UjSI«3 0 kHz (OYAGl^— if— (^^SrtfiS^ (3 5 5nm) ^ f 0 Ix^'X}^ j; ij ^^?y 5 K 
:7^>/VA^MtJ:^3teb-C*PXUfc:o ^ V7 ^ /VMaia. AMW^P#3 0 jum. fflMJ 

(i:b^M7-6) 

:^im.m 7-6 }^;fev NTf4. ^6*-^- b c < i^— ;!jpx m^mmm 7 
-5 iiii^(^uTifet)pxi^oto^fTofco Kt^^-zvA («ix#;) (Du—^—mMmm 

mmm7-6) 

. 10 urn m^mMm^M^VX^m-y—h^mfto r<^^^^coV^T^ 355 nmir.mi1r 
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(SiTO^^^M 6 0 10 0fi*g|3{^. -ry->T^>-hmii5M (an^.— hL. 0:*: 
li^V^i^tfcM) 3. 5fi4g|5. SiSM^ (OL-1. :^:7T^>'<5^5;^7^^|i:^) 0. 0 5Mg|5 

»X%i:UT;4<y*— ^^K^^-h^^-zvA (J? ^ 2 5 /i m) Sr^#U ^(D~-Jo(Dmt^ 

■^;^i5'-f ;^-v^>'i^^^fe{Cj;?)^ TOt±i;^5W. ,#^93gLjSl^^l 5 kH z (DYAGI>— if— ©03 
10 (3 5 5nm) ^-^^ ^ tr:^hL-CMtt bfco rtbfcj;«9x ^^Ky /K^^-— ^:7^>/^J^(cf4, 

^1 i: «rfitB bfco NS. i^— if — 3fe<^^^/i'=¥— ^Sf*. |fc!)PXi^_h-T?^ eoomj/cm^irbfc 

15 mmm'Q'\ 

20 ■^hi5^9:7^-) tr^v^-cxKy;^9^l^^--m»fcJ:!9^3p:^:9•^=■l:^^il^b/c„ PL.v^^|lJ^##«m 

GPC^*:^y— M^ HLC-8 120GPC 

: (GMHHR-H) + (GMHHR-H) + (G 2 0 0 0 HHR) 

M-& : 0 . 8ml /to. i n 
25 WiM •• 0. 1 w t % 
: 1 0 0 Ai 1 

: THF 

54 
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) (Dm^mM^ (&ft3 5 5 nm) f 0 t-'^'Xtc J; !9*5feU. ^<JUy^Wc2 0 0 (pulse) <D 

5 =n^y'^>'^mm=m^^ (^m) (pu i s e) 

s/^i^^-itS^ (jum/pu 1 s e) :7/Va^^;^ (J/cmM 

(»^3|8-1) 

10 =^^U>'A>b^j:^mt (m^l 0 0 fxm., a^^y^^^^f^: o) ±iZ, m^Bi^ ^ 'O U'lmm 

X^3|fe#iX- b tr#fc„ ^ V— r-*PX^3telP->- h O^M^ ( 3 5 5 n m) 7 8 . 9%Xh 

■^"^xf^^m^m^^^ms oi5(OT^ y/v^xKy-^-1 o om»^. ^fem-^tt^fb-g^i^i: u-cv^'<>' 
m^vxTi^v /T^^^mmmm ( i ) ^mm vt^o 

20 J?^ 2 5 M ni<^^ y -r 5 K:7 /VA co>J-® lJ:±iBf^3K Ufc i^— if-;5)PXfflffe*iy— h ^ n — /v^ 

:7^'/VAMeUfCo ^:53 5 5nm. ^:^ttl;^5W. #9 ilUJ^^^S 0 k H z <7)YAG V-if 

— CD^H]ftfa?<S (3 5 5nm) Sr f 0 l^i^Xlc j; 19 y 5; K:7^'/Vi»^ffifc 2 5 m^fc^^L- 
25 -C^ :^^^i'^\c^'0 i^---f--yt^2 Omm/f)^(Dm^X:^^^^^\^X^mMJll^tCo ^ 
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8-1 1 mm<o:^W:x-^ y § k:7 a ^ u—^—mji^m ufco -^ro^, y ^ 

(i*:iSEM8-2) 

10 ^ 7^3. (jp:^ 5 0 M y^V:?"^^ : 0 . 7 6) ^^V^fcii^^fi^ffiM 8 - 1 i: lU^l^cD^^^-esK 

^ /vMzu—^—Mr.^mv±o ^i-—^—Mi:m^m-y-h<D^mmm (sssn 

m) f:i4 4. 9%-efeofCo ^<©^m. JJ<y-r 5 K^-f/VAf£»t-X?/^<^*iX— f^^^l;i-gOif$ 

mmm8-2) 

j?'^: 0. .0 2) ^j?^m}-J;9fiimiMj'^7'i^y/V?^3^A*SlJ« (2) SrM^. ^MUT^ 

*^JJ1 (;p$2 0Mm) ^?#^u-cv— r-*pxTO»ix-htr#fco ^w-if-;!jpxm*->- 

20 (3 5 5nni) {4 2. 

?^?*3, Ti^ y/V3Sfi*^!lW (2) f4i^T<^;^fe-T?l^MUfCo :/9^/VT^ y b/^^/i-T^ 
y l^— h/'2-t Kadfi/ai^/VT^i^ y l^— h^fi*i:b5 0/5 0/1 QX^m.-^-^^Xf^^WL^ 

^^^m. 5 0 To(n>m y /v^>!K y i o o «»gi5{j:*{' ur. 2 - p« y n ^/v^^^e/'o^f^/w 
25 (r c9^(offi.ij^co* $ «ji^^i^-e 1 3 ig) o i (DxK y 1 0 0 mMU. -f y -c^r^-— h immn 

{.^7\^i)^=^T\ 8 4) 3S*gP^ hyVrc^^S 5 0S4^{cAP;t. lC^^^i¥?S-g-UTTj^ y 

f,&#^iJM (2) SrMUfCo 

2 5 iim<Dxj^y-< ^ ^/^j^±.\^W-^ i a jum^^i^ji ^?]^^bfc 2® • ?a 
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3 0kHz CD Y AG l^— (D^Hi^MiS (355nm) trf9 V-VX^C J; «3 ^ l/=ar^/^VV:/ 
y ^-y YW&^Wi^ 25 m mnK0ktftVX. :>5f/w^7 X^^ri-^-fJ: J; I? if— 3te^ 2 0 mm/^© 

mw\ 8 - 3 ) 

15 {;:j;?)^'fk;-Brig'?cTi^y/vm«S!i^ (a) ^mm. ^m^ximnm (j?$5/im) 

TW-lF-APXm^->-h^#fCo ^^-1f-^JPXTO*i^-^<^^S®i^ (3 5 5nm) {48 

^cf^s, Ti5^ y/v^^,&#S!l^ (3) {mT®;^5*-ei^]^ufco 2-3^9=-yv-^=¥v'/vT^ y l^— b 
/N-Ti^ y n-f/v^/vxjNy ^^/T^ y/vm*fi»jt7 0/3 o/s-e^m-a-^-^TJfes^^pi^^^- 

20 ^^fi 1 0 0 :^(DT jJ' y /V^xK y 1 0 0 ^?K=ar v-m^w (H^TO-fb^^^ 7^ S 7 5^ 

KG) 2S»§u. mi^y^^T^-'—y^wmn (ewy i^Wi^^^^a^ =in^>-fL) 2«»trh 

/Vcc^S 0 0«»g|5}cAPx.. {C^mi-a-U-CT^y/H^^^SU^ (3) Srfll^Ufc, 

25 xx-i^-hfc, ^ffi^TfcU-Cf,&*■>— h#^limtria«bfCo ^K:S3 5 5 nm. 

:^J5W. ^i?MUMIJ^ic3 0 kHzcT^YAGP— 1f-<^^Hii!;^iS (3 5 5 nm) f 0 U-^X^^ 
i ?3 ^H^^Sfc 2 5 At vimcmt b-C^ :^f/w^y X J; tj if — i o mm/#03g 
ft-xfx^-Y^/UT-gOifiPXU^o ^(^^;#. ^Hflf^-eoilrbTV^fc^s^ f:fe«^>- h{*ik< -gOif §ti.T 
V^/fe^^o/c imm-^ •■ 0/xm)o ^<^^. 3f.&*-iX- h^ilJgjlU-r^fg<D#i#iy- M£l9-a't)-ti:S 
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|iJ;t)5W, ll«95gUJ1^^^3 OkHzt^YAGV-— (D^HiSii^ (3 5 5nni) ;lr f 0 U^-X 
(31 J: «9 mmm^W^^mc 2 O ^ m^lci^^febT. i t? i^^-|f^^§>^dr-^ 

10 VU-Cl 0 0 M m^(OX/v— 7iN"/v^Jl^^UfCo JLfeftMf* 2 0 0#l/#-efeofCo 

(*Si^!|8-5) 

15 mmms- 2 Ij:*5V^-Cs ^m-^— h<Dmtt VX:^V^^i^=^> im^ 1 0 0 /zm. =>^>y'^>^ 

m-- 0. 2 4) Srffiv^f^:£;;^1'^**ife#!1 8 - 2 i i^^<^;^&-e:7 ixdev'://v:7°y >- V— 

*XMUfc„ hO^jlM^ (3 5 5 nm) f^2 4. 3%-e&ofCo :7 l/dr 

mmm a - e ) 

i^i/^ : 0 . 14) &ffiv^fcJ^J^^W:»M8 - 2 |Rl^o;^^-e:7 u^-:yy';'V^V ^ h^Ki^— 
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: 0 . 14) V ^fcJ^;^{*M^J 8 - 2 i ^^(r^^'m'^^ U^i^f/V^' 3 h I/— if 
— *PX^ifeU:feo ra^^iX— (3 5 5nm) f48 9. 8%X'&ofco ^<Di:t, 

(^JfeM8-8) 

8-2 tc:*5V^r, fi^^iX— b (DM^t LX:^ y If ^/VT/Va— /V (J?:$ 1 0 0 ^ 

10 f^^'jj'^^ : 0 . 0 0 1) ■^m^^fc&.m-i.mMm 8-2 1 mu<D:^mx'7 u^-y^ji-:fv vwmc 

WiP— AOX^JSUfCo ^3te^->-h(D:)te@» (3 5 5nm) {48 7. 7%r'fcofc. 

15 Jfe/il^ofCo 

(^»j8-9) 

M^!]8- 2}^*3V^T. bTT^y I^lxiJ?^' (Jfi^lOOjum. rcy^^^' 

^ : 0 . 2 9) trffi v^fci^;^?^^4^3fe#i| 8 - 2 ^ lli^<Z);^fe-e:7 y h^^jz: if- 

^JPXSrJSUfCo ^fife^i^— (3 5 5nin) tt6. 7%Xh^f^o ^(Dt^. -^U^Z^ 

20 :^/v:/y >^^S««■ea»fu•rv^fc/5s, *i!^«i^-^{4^»ff*^^■rv^/^^;?»>ofc : i 2Mm)o 

(MMm^-l 0) 

^JfeMS- 2fc*3V^T. bCOS^t LTJKy3:^^^V:^^^y /U- (Jf:$ 1 0 0 m m. 

25 5/^^^i/^:0. 0 5) ^^V^fcl^i$1^f4|llfeM8-2 ^ll^<D;^5feT^:7^de-->7'7v:^y i^h^^tC 
1^— if— *PXtrMUfc„ mh^^^—h(D%m^^ (3 5 5nm) {41. 8%-efeofCo ^<^i:#> 

0 tx m)o fi&^v— f^fiJiiUT:7 ^dr-:x:7"Vk:7°y ^ M,& ^;bi^® 

(i^-if-^ttSMM) <oi^-if-;(ipxmgtitfli^bfci:i5. ^» fi^^^tbf^ 
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15 Itt^^lJ^ih-e^:. ^^>■Fy ^-i/ttOlRjJlldSllItLSc 
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ft ^ CO i£ a 

f S w-if-^jpx^J,oM3t^fe 

3 5 5 n mO)fe{C:^i-S»X#5(^^5fe#^) ( 1 ) 

15 

ft L/cm:^©^PigKX^-Rrtgi-t-5 l^-1f-^^^m#5^/5^e>^.C-5»Xii3{Cfig|tb. ^IfeOPX 
20 ;*^o^;ft 3 5 5 nmCD if — ^fefcMi-^PJ^^fe^W 2 0c m-^Tl^vt© tulBM 

xi^o i^-if — ^mitMW(-x m^mnm ut if — spx^3te»iy— h ^is -a-t^-^s xa 

25 tuiai^— ipx^life^iy— h ^;!jpx^oMlB»x#);?)^5>pjirrsx@t ^-^tp^ i ^m^t 
ft bfcmilfe©^®j{R^Rrtia:i-;5 v—if-^^fedPX^KJifimb. «5px/fe^r:/w-iX3 v 
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fui3i/-if-^]nxffi3|f;&*v^~ h t ]^xmwc{i.-t^< t h^mmm^^mnhthfc-h(Dxh-^x. 
/&>ojsjff*;as 1.53 ^m(D ^ (D ^mm tmMipxfeo i^— if — ^ttntM^it-^ ^jk^^^jji ^ 
15 i^hbx V— if-^jpx^JifA^s/- h (? -a^ts-^s x@ t , 

t&iB^pxife:dST:/^— =^3 :^t:3\^n^i-mm(Dmmm&.±xh<:>x. mmux.mi^nm^L 

ttmu—^—Mnm^^iy— N^*PX^®tfnB»X#i;&^fciiJfii-SXSi ^^tp^ t Sr#ttfc 

20 

mm^ti^mM^miD 2m&.\^(Du—^--tt^mMvx. ^ifeupx^^^^pxi-sxats 

Hui2w-f-— jpxffiffi^>x— h^ipxmos&ia^pxife/6>feiiJiH--5xmt ^-g-tf^i t 
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tt^iBl^ipx#ICDw-if-3fel±iltM<Ry^-^ ^3te^OT^in"bTv--if-;{)Px^f6*^;/- h^E!9 

-a^t^-^SX^i:, 

:$SjFp^^$ttS^.lt5Sft«^ 2f^ij;rt(^ \^—^—%^m^\^X. ^^PXi^^iPX-rsxSi: . 
HufBW-if-^PXffi*,^*v/- h^;!)PXmc^BUlBWX^^^feiiJi|-r5X@t *^tp^ i: ^mWh 

^m<Dit= (u—r—Mj:m'^m-y—h<D^m) / »pxi^o^^) (2) 

J: D^PX-f-S i^-if— ^)PXp"B©t^3t^fe-^feoT. 
. TIBs^; (3) •T?^$HS§l3S^*©i:b^U^^-efc5^0^^^U tulB»X/^(Dl/— ^ 

;5s?f^^$tbSMIt§SScD 2\^m^(r) i^-if— Wbr. «Jpx#j^Spxi-5X@ t . 

t&l5i^-if-^)Px;H3H&^iy- h^Apxm©ftriai^pxife^^feiiJiii-sxmi: tr-^tp^i 
i-;5 i^-lf-:!)PXp«BO]K3t:;^fe 

§l!i3Si*oi:b= (u— 1f-^iPXffiB*ix-ho§l§S^SP) / (^PX«^(D§I3R^S) (3) 
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o omp a^m<Dh(o^mmu tfri3»x#iow-if-^i±}it®^u{^. mm 

5 mm tr:^ LT l^— if-*DX^3te* v-- h ^) -^t>i± 5 X@ t . 

;^sjf^^$ti.SMIt3iS© 2^iiiF*g<^i^-if-3fe*fiMtbT> ^|fc!]PX<^tr;!iPX-r5X@t . 

10 

mm^fi^mMm^(o 2\^&.p%(d u—^-%^mM\^x. ^»xi^^&*px-t-5xm2;x 

ttflEI/— if-ilPX^ite^iy— N ^^IPX=^©WlB|fe[lPX#i;«i^feSiJili-'5xmi: tr"^tf i h ■%:^t 
20 l^-if-]tlPXp°n(Di^at:^?fe, 

25 

10. i^- if-;!jpxffi3te#i^-N^ffiVN"c. mm^m{^■m<Du—^-%^f:L\■i.^%=?'W^mm. 
ttriBi^— if— :?)px^)te*^x- f> t \.xmi±.k^<>fi:< t ■h^mnmii>mn^f\.f:L%<Dxh^x. 
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mmm ur i^—^-Mnm^m^^- v tris y> ^^^^^ x@ t . 

tIfiS w-1f-:tiPXffifi*^y- N ?rSPxm®tfnB»X2^:*^ e>iiJili-'5xai: ^-^tpr t ?r#m t 
J: «9 Apx-f-^ i^— if-^jpXp"p(D^3t:5^fe-efeoT. 

■hmi^^fh^m.Mm.&(D2i^:ikn(Du—^—%^mM\.x. ^»x#i»xi-5xs^;, 

SftlBP— if-:!)PX^)ifA*i^— h trAPX#(DHu|B^PX#):^^feiiJiH-Sxai tr-^tf^ h ^m^h 
ir^ l^-if-^jpXB"p0^3t:>^& 

J:h^©J:b= (U—^-MJimmmi^- h(Di:m) / (^^iPXi^Oj:b^) (5) 

^-tcj; D^iPXi-5 1/— if— ilPXp"p(D^3t>^feTrfeoT. 

fulBi — if— ^jpxffifi^^y— h h b-c. S#_b{c/i>7^^< i %3te^^JJi;6S^{t b;h.fcfeOT?feoT 
s ftflB w— if — ^©®JRffi^{ci^tt S j^ii^^s 5 0 %et±co ^ o -^m^ twattxife© i^-if 
-3fetUMM<»J{c^Jte^^J^ b-C l^-if-*X^3te*ix- N ^Ifi 19 ^^^-ft 5 XS i: . 
fulEWXi^{cMlB i^-if-^fe^M bT. ^^PX#i^^jpxi-5 xmi ^ 
e^lBW— if— SPXffi^#^y— h^;bPX=^(^MI3»X«^j5^6>iiJiH-5Xmi ^-^tp^: ^#fci 
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10 

15 -if-^iPXfp©^3t^fe 

17. tfriB»xi^Mxi--5x@(i, ^Wxife^^ifXfmfctt^i-'Sx^-tjfcsri^^ 

20 18. ft^cDisH 1 — 17 ©fBrtL/5> 1 mi^m^<D u—^—Mush <DmM:)7'&xi^m $ t^-s w-if 

-:(jpx^3te*ix- h„ 

1 9 . if— ^©^^^itKT:^!^— ^^{c J: «3 te!jpXi^^Apxi-S|^{;i'(gffi-t-S v-if-*P 

XTO*^/- h-t?feoT. BulBfA^iX- hft. S#Ji(i::ii>/^< i tf,i^^JJi;as^{tfeiiXVN§t>cD 

pulse)/ (j/cm2)3 fiJlT-efc5^:t^imtfc-r^i^-1f-iiPxmi*^y-N„ 

2 0 . tulBS*t;6S, :^V:tuy^ ^^^mUm^^^VXfj: ^^(DX^^ ft*il 1 9 WMlco i^— if — 
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Qmm<Du—^—MT.m^miy— ho 

10 

15 X^)te^^-- No 

2 6 . tfrlSS^t^S, y T)V^ l^l^^' y /wm^ilg^-^^U-CJ^^-S 1>CD-efo5tt^:S l 9 tB*4 
20 2 7. WlViTm(0 1— if-)feai#M4lJ(C|**JI 1 9 ~ 2 6 CDV ^TtL;04ClBic(D l^-if-^PX^^ifA 

^i^-h^^®1-sx^ (1), y--^^fiSMu-c»x#)^ipxi-5xs (2). i^-if-^p 

XTOWi/-- h^^)PX^<^»PXife;d=>^,iiJiii-5xm (3) ^•^tpl-'-if-iPX^JjCD^^t^^feo 

2 9 . StrlB^IPX^S, ^®fXfmfcttl?fc'5|»^:S2 TXf* 2 8 IBife© 1/— 1f-JPXn°n0^3t:?^^ 
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